Endotoxin-induced tumor necrosis factor (TNF): selective triggering of TNF and interleukin-1 production by distinct glucosamine-derived lipids.
The isolated lipid A of Bordetella pertussis endotoxin (LipA) has been found to induce in vitro release of tumor necrosis factor (TNF) by murine macrophages, albeit much less efficiently than does the intact lipopolysaccharide. Synthetic analogs (monosaccharides M4 and M6) of both glucosamine units present in the LipA backbone induced production of TNF by peritoneal macrophages of Swiss mice. Macrophages from A/J mice gave higher responses than those from Swiss mice, while those of C3H/HeJ mice were unresponsive. Enhancement of TNF secretion was observed for all cells if they were pretreated with a calcium ionophore, and no otherwise inactive substance became active with cells thus treated. For synthetic monosaccharide derivatives, a phosphate group on O-4 was not required for, and a phosphate group on O-1 abolished, the TNF-inducing activity. Synthetic monosaccharides, chemically closely related to substructures recognized to be present in isolated lipid A preparations, could induce either TNF or interleukin-1 (IL-1) production, but not both simultaneously: the monosaccharides M4 and M6 were active TNF inducers, but did not initiate IL-1 production, while the monosaccharides M9 and lipid X efficiently elicited IL-1 production, but did not trigger TNF secretion. It should be noted, however, that the active synthetic compounds are considerably less efficient TNF inducers as is the intact B. pertussis endotoxin.